Timed artificial insemination (TAI) of beef cows at a predetermined time is a management tool that reduces labor costs associated with conventional heat detection before insemination. Multiple research trials have examined timing of the individual components of the developed protocols associated with TAI. The 7-day CO-Synch + progesterone insert (controlled internal drug release; CIDR) protocol has been shown to initiate ovulation effectively in cycling and noncycling suckled beef cows, often producing pregnancy rates greater than 50% in beef cows. In the current research, we examined using two targeted insemination intervals depending on the occurrence of estrus. We hypothesized that by more closely synchronizing estrus and insemination that pregnancy rates would be increased. We further hypothesized that cows that do not demonstrate estrus and are subjected to a TAI protocol might benefit from an increased interval to insemination.
Introduction
Timed artificial insemination (TAI) of beef cows at a predetermined time is a management tool that reduces labor costs associated with conventional heat detection before insemination. Multiple research trials have examined timing of the individual components of the developed protocols associated with TAI. The 7-day CO-Synch + progesterone insert (controlled internal drug release; CIDR) protocol has been shown to initiate ovulation effectively in cycling and noncycling suckled beef cows, often producing pregnancy rates greater than 50% in beef cows. In the current research, we examined using two targeted insemination intervals depending on the occurrence of estrus. We hypothesized that by more closely synchronizing estrus and insemination that pregnancy rates would be increased. We further hypothesized that cows that do not demonstrate estrus and are subjected to a TAI protocol might benefit from an increased interval to insemination.
Experimental Procedures
A total of 186 primaparous and 1,133 multiparous cows in 10 locations across 6 states were included in this analysis ( Table 1) . All cows were subjected to a 7-day CO-Synch + CIDR TAI procedure ( Figure 1 ). This procedure was initiated with 100 μg gonadotropin-releasing hormone (GnRH; 2 mL Factrel; Pfizer Animal Health, Whitehouse Station, NJ) and a simultaneous intravaginal insertion of a new CIDR insert (Pfizer Animal Health) containing 1.38 g progesterone, followed in 7 days by CIDR insert removal and a concurrent intramuscular injection of 25 mg prostaglandin F 2a (PGF; 5 mL Lutalyse; Pfizer Animal Health). An estrus-detection patch (Estrotect, Rockway Inc., Spring Valley, WI) was applied immediately cranial from the tail head at the highest point of the rump at the time of CIDR insert removal.
Estrus-detection patches were interpreted at 60 hours post application ( Figure 1 ). Patches that were more than 50% colored or missing with evidence of other estrus activity (ruffled tail-head hair, mucus, or rubbed off hair on back or pin bones) were classified as activated. All cows with activated patches (Early Estrus) at 60 hours were inseminated and administered a GnRH injection. Remaining cows were allocated randomly to 3 treatments ( Figure 2 ): (1) received GnRH injection and AI at 60 hours (Early GnRH-Early AI), (2) received a GnRH injection at 60 hours and AI at 75 hours (Early GnRH-Delayed AI), or (3) received a GnRH injection and AI at 75 hours (Delayed GnRH-Delayed AI). Non-activated patches at 60 hours were re-examined at 75 hours and results were recorded.
Body condition scores (BCS; 1 = thin; 9 = very fat) were assigned 10 days before the initial GnRH injection. Blood samples were collected via caudal vessel puncture 10 days before and at the initial GnRH injection and CIDR insertion. Blood samples were assayed for progesterone by radioimmunoassay. Cycling status of cows was classified based on serum progesterone concentration. Cows were defined to be cycling when progesterone concentration was ≥1 ng/mL in either or both samples or noncycling when progesterone was <1 ng/mL in both samples. Days postpartum were calculated as the number of days from calving until the day of TAI.
Cows were either exposed to cleanup bulls beginning 10 to 12 days after TAI or reinseminated at subsequent estrus. At 35 days after AI, pregnancy was confirmed by transrectal ultrasonography (Aloka 500V, 5 MHz transrectal transducer, Wallingford, CT). A positive pregnancy outcome required the presence of a corpus luteum and uterine fluid or uterine fluid and an embryo with a heartbeat. A final pregnancy diagnosis was determined at least 35 days after the end of the breeding season via transrectal ultrasonography or palpation per rectum.
Results and Discussion
Cows identified as having activated patches by either 60 or 75 hours were more (P < 0.001) likely to become pregnant to AI than those with unmarked patches (67.5 vs 43.1%). The Early Estrus cows had the greatest (P < 0.05) risk of pregnancy (64.8%) compared with other treatments (Figure 3 ). The cows in 2 treatments (Early GnRH-Delayed AI and Delayed GnRH-Delayed AI) inseminated at 75 hours had greater (P < 0.05) risk of pregnancy to AI than the Early GnRH-Early AI treatment (55.1 and 51.9 vs 43.1%, respectively). Cows that did not initially show estrus by 60 hours but had activated patches by 75 hours were more (P < 0.05) likely to become pregnant than their nonestrus herd mates when they were in the Delayed GnRH-Delayed AI (69.3 vs 35.8 %; P<0.05) or Early GnRH-Delayed AI (70.5 vs 46.3%; P < 0.05) treatments, but not in the Early GnRH-Early AI (49.6 vs 39.5%) treatment (Figure 4 ).
Pregnancy rate per AI was greater (P < 0.001) in cows that calved more than 79 days before AI (56.8 vs. 47.8%) compared with later-calving cows (<78 days from calving to AI). No differences in pregnancy rate to AI were detected between primaparous and multiparous cows. Likewise, cows with a BCS < 5 had pregnancy rates that did not differ from their fatter herdmates.
Use of estrus-detection patches enables management of reproductive groups of cows that are more likely to conceive to AI. Regardless of the prior cycling status of cows, cows are more likely to become pregnant to AI if they demonstrate estrus. By delaying insemination in cows to 75 hours for those that have not expressed estrus by 60 hours, delayed-estrus cows have an additional opportunity to show heat. In this experiment, 51.4% of cows that did not initially show heat by 60 hours, in fact, demonstrated estrus between 60 and 75 hours. Two insemination times 15 hours apart should increase the number of cows that become pregnant to AI.
Implications
Use of estrus-detection patches coupled with split timing of insemination are management tools that will enable cattlemen to improve the efficiency of TAI procedures with minimal investment in supplies and labor. 
